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Detailed protocol 


For each protein variant, we divided the number of reads for each variant in each bin by the total number of reads counted for that bin to calculate a bin-wise variant 


frequency (Fy, bin x): A variant’s total frequency (Fy, total!) in an experiment was calculated by summing its four bin frequencies. Variants with a total frequency higher 


than or equal to 10 were included in the analysis, those were lower frequencies were filtered out to reduce noise. A weighted average was calculated for each variant 


by multiplying the variant’s bin frequency by its corresponding weight: 


Weighted average = (Fy pin1_X 0.25) + (Fy ping X 0-5) + (Fy ping X 0.75) + (Fy ping X 1) 


(Fy bina * Fy: bin2 + Fy, bin3 * Ey: bina) 


All weighted averages thus range in value from 0.25 to 1. 
To calculate the final abundance score, we min-max normalized this weighted average, using the median weighted average value of synonymous variants 
(W, 


abundance score for each variant followed this equation: 


synonymous), Which was given a score of 1, and the median weighted average for non-terminal nonsense variants (Wponsense) at positions 21 through 141. The 


Abundance score = (Wy-Wnonsensel 


(Wsynonymous-Wnonsense) 


The final abundance score for each variant was calculated by averaging the abundance scores derived from each replicate. Only variants that were scored in two or 


more replicate experiments were included in the analysis. 
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